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WHAT IS CLAIMED IS: 
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1. A method of preparing sequences on a substrate 
comprising the steps of: 

a) exposing a first region of said substrate 
to an activator to remove a protective group; 

b) exposing at least said first region to a 
first monomer; 

c) exposing a second region to an activator to 
remove a protective Vjroup ; and 

d) exposing at least said second region to a 
second monomer. 



15 



20 



2 . The method 
steps of exposing to af 
selected from the group\ 
beams, gamma rays, x-ra} 
infra-red radiation, mi 
radiowaves, and combii 



^recited in claim 1 wherein said 
fEivator use an activator 
insisting of ion beams, electron 
ultra-violet radiation, light, 
raves, electric currents, 
lereof . 



3 . The methoj 
protective groups 



as 



ited in claim 1 wherein said 
a*e photbstensitive protective groups. 
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4. The method as refcited in claim 1 wherein said 
steps of exposing to an actiWator are steps of applying 
light to selected regions of \ said substrate. 
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5. The method as reciued in claim 1 wherein said 
first and the second monomers Vre amino acids. 

6. The method as recited in claim 1 further 
comprising a step of screening sequences on said 
substrate for affinity with a receptor, said step of 
screening further comprising the \step of exposing said 
substrate to said receptor and testing for the presence 
of said receptor in said first ana said second region. 
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7. The method as recited in claim 6 wherein said 
receptor is an antxibody. 

8. The method as recited in claim 1 wherein said 
substrate is selected from the group consisting of 
polymerized Langmuiri Blodgett film, functional ized glass, 
germanium, silicon, bolymers, (poly) tetraf luoroethylene, 
polystyrene, gallium \arsenide, and combinations thereof. 

9 . The method Us recited in claim 1 wherein said 
protective group is selected from the group consisting 
of ortho-nitrobenzyl derivatives, 6-nitroveratryloxy- 
carbonyl, 2-nitrobenzylbxycarbonyl, cinnamoyl 
derivatives, and mixtures thereof. 

10. The method as Vretfited in claim 1 wherein said 
first and second regions teach \have total areas of less 
than 1 cm 2 . 

11. The method asf recited in claim 1 wherein said 
first and second regiorts e^JpiTn^ve total areas of between 
about 1 /xm 2 and lO^OQ^ilm^ 
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12 . The method as recited \in claim 4 wherein said 
light is monochromatic coherent light. 
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13. The method as recitkd in claim 1 wherein said 
steps of exposing to an activatior are carried out with a 
solution in contact with said substrate. 

14. The method as recited\in claim 13 wherein said 
solution further comprises said flirst or said second 
monomer. 



35 15. The method as recited i\x claim 6 wherein said 

receptor further comprises a markett selected from the 
group consisting of radioactive markers and fluorescent 
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markers and wl 
of the recept< 



jrein said step of testing for the presence 
is a step of detecting said marker. 



16. The Wethod as recited in claim 1 wherein the 
steps of exposing to an activator further comprise steps 
of: 

a) placing a mask adjacent to said substrate, 
said mask having Substantially transparent regions and 
substantially opaque regions at a wavelength of light; 
and 

b) illuxrfinating said mask with a light source, 
said light source producing at least said wavelength of 
light. 



15 17. The method 

steps are repeated so 
different sequences on 



as| recited in claim 1 wherein said 
to synthesize 10 3 or more 
ia\d substrate. 



18. The method 
20 steps are repeated so/ / a's\to' 
ferent sequences on /Said 



:ited in claim 1 wherein said 
synthesize 10 6 or more dif- 
bstrate . 



19. A method of synthesizing a plurality of 
chemical sequences, said chemical sequences comprising 
25 at least a first and a secofad monomer, comprising the 
steps of: 

a) at a first region on a substrate having at 
least a first and a second reWion, said first and said 
second region comprising a substrate protective group, 

30 activating said first region tb remove said substrate 
protective group in said first Vregion ; 

b) exposing said fir&t monomer to said sub- 
strate, said first monomer further comprising a first 
monomer protective group, said first monomer binding at 

35 said first region; 

c) activating said second region to remove 
said substrate protective group in\said second region; 
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d) exposing said second monomer to said sub- 
strate, said second monomer further comprising a second 
monomer protective! group, said second monomer binding at 
said second region ;\ 
5 e) activating said first region to remove said 

first monomer protective group; 

f ) exposing a third monomer to said substrate, 
said third monomer binding at said first region to 
produce a first sequence; 
10 9) activating said second region to remove 

said second monomer protective group; and 

h) exposing \ a fourth monomer to said sub- 
strate, said fourth monomer binding at said second region 
to produce a second sequence, said second sequence 
15 different from said first sequence. 

20. A method of synthesizing a plurality of chemi- 
cal sequences, said chemical sequences comprising at 
least a first and a secona/ monomer , comprising the steps 

20 of * A \ — 

a) on a substratelJiaving at least a first and 
a second region deactivating \said first region to provide 
a first protective group in\skid first region; 

b) exposing /said iirst monomer to said 

25 substrate, said first monomer binding at said second 
region ; \ 

c) removing said protective group in said 
first region; \ 

d) deactivating said second region to provide 
30 a second protective group in said second region; 

e) exposing said second monomer to said 
substrate, said second monomer binding at said first 
region; \ 

f) removing said protective group in said 
35 second region; \ 

g) deactivating said first region to provide a 
protective group in said first regVon; 
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30 



35 



h) exposing a third monomer to said substrate, 
said third monomer \ binding at said second region to 
produce a first sequence; 

i) removing said protective group in said 
first region; and 

j) exposing a fourth monomer to said sub- 
strate, said fourth monomer binding at said first region 
to produce a second sequence, said second sequence 
different than said first sequence. 

21. A method or synthesizing at least a first 
polymer sequence and a second polymer sequence on a 
substrate, said first (polymer sequence having a different 
monomer sequence from said second polymer sequence, 
comprising the steps of:l 

a) inserting a first mask between said sub- 
strate and an energy saurcerTi said mask having first 
regions and second ra&ibrts, said first regions permitting 
passage of energy from said source, said second regions 
blocking energy from said ^source; 

b) directing energy from said source at said 
substrate, said energy removing a protective group from 
first portions of said f^rst polymer under said first 
regions of said first mas 

c) exposing a becond portion of said first 
polymer to said substrate \ to create a first polymer 
sequence ; 

d) inserting a jpecond mask between said sub- 
strate and said energy source, said second mask having 
first regions and second regions; 

e) directing energy from said source at said 
substrate, said energy removing said protective group 
under said first regions of \said second mask from first 
portions of said second polymer; and 

f) exposing a second portion of said second 
polymer to said substrate, said second portion of said 
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second polymer bidding with said first portion of said 
second polymer to\ create a polymer 8second sequence, 

22. The method as recited in claim 21 wherein said 
5 energy is selected \from the group consisting of ion 

beams, electron beams, gamma rays, x-rays, ultra-violet 
radiation, light, infra-red radiation, microwaves, 
electric fields, radlowaves, and combinations thereof. 

10 23 • The methodA as recited in claim 19 wherein said 

protective groups arelphotosensitive protective groups. 



15 



24. The method As recited in claims 19 or 20 
wherein said steps of activating and deactivating are 
steps of applying lightfttfo selected regions of said 
substrate. 



20 



25. The method /asj^cited in claims 19 or 20 
wherein said first awl saia second monomers are amino 
acids. 



25 



26. The method as rdcited in claims 19, 20 or 21 
further comprising a step of screening said first and 
said second sequences for affinity with a first receptor, 
said step of screening further comprising a step of 
exposing said substrate to said first receptor and 
testing for the presence of said first receptor. 
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27. The method as recitbd in claim 26 wherein said 
step of screening is a step of\screening with antibodies. 
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28. The method as recited in claims 19, 20 or 21 
wherein said substrate is selected from the group 
consisting of a polymerized LangAuir Blodgett film, 
functionalized glass, germanium, silicon, polymers, 
(poly)tetrafluoroethylene, galliu^ arsenide, gallium 
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phosphide, Silicon oxide, silicon nitride and 
combinat ions\ thereof . 



10 



29. Th4 method as recited in claim 19 wherein said 
protective groUp, said first monomer protective group, 
and said second monomer protective group are selected 
from the group consisting of ortho-nitrobenzyl 
derivatives, 6-ridtroveratryloxycarbonyl , 2-nitro- 
benzyloxycarbony^, and mixtures thereof. 

30. The method as recited in claim 20 wherein said 
protective group ite a cinnamate group. 



15 



20 



31. The method as recited in claims 19 or 20 
wherein said first ahd second regions each have total 
areas of less than l\cm 2 . 

32. The method \as recited in claims 19 or 20 



wherein said first and^ 



set 



areas of between about V/nm 2 and 10,000 /xm 2 . 



33. The method 
light is monochromatic 



md regions each have total 



:ited in claim 24 wherein said 
irent light. 



25 34. The method as rtedited in claim 19 wherein said 

steps of activating are carried out with a solution in 
contact with said substrate) 
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35. The method as recited in claim 34 wherein said 
solution further comprises a taonomer. 



35 



36. The method as recited in claim 26 wherein said 
receptor further comprises a maWker selected from the 
group consisting of radioactive\ markers and fluorescent 
markers and wherein said step of\ testing for the presence 
of the receptor is a step of detecting said marker. 
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37. The method as recited in claims 19 or 20 
wherein two of said first, said second, said third, and 
said fourth monomers are the same monomers. 

5 38. The method as recited in claim 21 wherein the 

step of inserting a second mask is a step of translating 
said first mask from a first position to a second 
position. 

10 39 • Tne methdd as recited in claim 21 wherein the 

step of inserting a second mask is a step of rotating 
said first mask. 

40. The methodiAs recited in claim 26 further 
15 comprising the step of Wxposing said substrate to a , 

second, labeled receptor, said second, labeled receptor 
binding at multiple/ sijt^-orfi said first receptor. 

41. The method <Ls incited in claim 40 wherein said 
20 first receptor is an antibody of a first animal species 

and said second receptor is an antibody derived from a 
second species and directed at said first species. 



42. The method asl recited in claim 19 wherein: 
25 a ) said first! monomer protective group is 

removable upon exposure to a first wavelength of light; 

b) said second! monomer protective group is 
removable upon exposure tb a second wavelength of light; 

c) said step on activating said first region 
30 to remove said first monomer protective group is a step 

of exposing substantially kll of said substrate to said 
first wavelength of light; land 

d) said step of 'activating said second region 
to remove said second monomer protective group is a step 

35 of exposing substantially all of said substrate to said 
second wavelength of light. V 
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43. A Aethod as recited in claims 19 or 21 wherein 
said protect ive groups are of the form: 

0 

\ R " 

where R x is alkoxy\ alkyl, halo, aryl, alkenyl, or 
hydrogen; R 2 is alkoxy, alkyl, halo, aryl, nitro, or 
hydrogen; R 3 is alkbxy, alkyl, halo, nitro, aryl, or 
hydrogen; R 4 is alkdxy, alkyl, hydrogen, aryl, halo, or 
nitro; and R 5 is alkyl, alkynyl, cyano, alkoxy, hydrogen, 
halo, aryl, or alkenyl.. 

.44. A method offl screening a plurality of amino 
acid sequences for binding with- a receptor comprising the 

steps of: Z-A\ 

a) on a<glass\ plate having at least a first 
surface, said at least kXfirst surface comprising a 
photoprotective material selected from the group 
consisting of nitroveratryloxy carbonyl and 
nitrobenzyloxy carbonyl, Yreacting said at least a 
first surface with t-butoxycarbonyl for storage, 

said glass plate substantially transparent to at 
least ultraviolet light; \ 

b) exposing said^ at least a first surface to 
TFA to remove said t-butoxycarbonyl; 

c) placing said glass plate on a reactor, said 
reactor comprising a reactor\ space , said at least a first 
surface exposed to said reactior space; 

d) placing a mask at a first position on said 
glass plate, said mask comprising first locations and 
second locations, said first locations substantially 
transparent to at least ultraviolet light and said second 
locations substantially opaque to at least ultraviolet 
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light, said second locations comprising a light blocking 
material on a first surface of said mask, said first 
surface of said\ mask placed in contact with said glass 
plate; 

5 e) filling said reactor space with a reaction 

solution; 

f ) illluminating said mask with at least 
ultraviolet light \ said ultraviolet light removing said 
photoprotective material from said at least a first 

10 surface of said glJjss plate under said first locations of 
said mask; 

g) exposing said first surface to a first 
amino acid, said fitfist amino acid binding to regions of 
said at least a first surface from which said 

15 photoprotective material was removed, said first amino 

acid comprising said photoprotective group at a terminus 
thereof; i\ 

h) placing/ aWsk- in contact with said glass 
plate at a second position; 

20 i) illumihating. said mask with at least 

ultraviolet light, said \ulttraviolet light removing said 
photoprotective matferial\ from said at least a first 
surface of said glass plate under said first locations 
of said mask; \ 

25 j) exposing said at least a first surface to a 

second amino acid, said second amino acid binding to 
regions of said at least a \f irst surface from which said 
photoprotective material wa^ removed, said second amino 
acid comprising said photoprotective group at a terminus 

30 thereof; \ 

k) placing a mask \in contact with said glass 
plate at a third position; \ 

1) illuminating said mask with at least 
ultraviolet light, said ultraviolet light removing said 
35 photoprotective material from sWid at least a first 

surface of said glass plate undkr said first locations of 
said mask; V 
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m) exposing said at least a first surface to a 
third amino acidV said third amino acid binding to 
regions of said at least a first surface from which said 
photoprotective material was removed; 

n) plaqing a mask in contact with said glass 
plate at a fourth position; 

o) illuminating said mask with at least 
ultraviolet light, said ultraviolet light removing said 
photoprotective material from said at least a first 
surface of said glass plate under said first locations of 
said mask; \ 

p) exposing said at least a first surface to a 
fourth amino acid, said fourth amino acid binding to 
regions of said at least! a first surface from which said 
photoprotective material was removed, said at least a 
first surface comprisinaVat^least first, second, third, 
and fourth amino acicrseguences; 

q) exposing said at least a first surface to 
an antibody of interest^ said antibody of interest 
binding more strongly to\at least one of said first, said 
second, said third, or saad fourth amino acid sequences; 

r) exposing said at least a first surface to a 
receptor, said receptor recognizing said antibody of 
interest and binding at multiple locations thereof, said 
receptor comprising fluorescein; 

s) exposing said\at least a first surface to 
light, said first surface fluorescing in at least a 
region where said more strongly bound amino acid sequence 
is located; and \ 

t) detecting and recording fluoresced light 
intensity as a function of location across said at least 
a first surface. \ 



71 



10 



° f '• a , 0 \ a substrata having a plurality of 

U having a photoremovable protective 

said protective gWp; nolvowt ido. with a 

b) contacting said polypeptide 

Md So create a first sequence, second 
first amino acid to create - si a seC ond 

polypeptides on .aid substrate comprising 

sequence; and ^ q£ said first or said 

second sequence binds with said receptor. 

\ in claim 45 wherein said 

46 . The method as recited Qf detecting 

«. of identifying farther comprises a step or 
step of identify g * ted from the group 

the presence of a mar ]| and fluore scent markers 

consisting of radioac^^p^arlcers an 

in said receptor. /f\\ 

'° 47 The method «T recited in claim 45 wherein said 

1 lm is A step of masking a light source 

step of irradiating is a\ step transparent 
with a mask, said mask comprising first transp 
regions and second opaqu i regions. 

«.. The method as Litsd in oiaim 47 wherein the 
step of identifying furthe\ comprises the steps of. 

a) exposing a first receptor to said 

suhstrate, and ^ ^ ^ ^ 

30 to said suhslrate, said reciter to said first receptor 
comprising a marker. \ 

„. The method as reci\ed in claim 48 wherein said 
35 marker is selected from the grU consisting of 
radioactive markers and fluorescent markers. 
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50. The method as recited in claim 48 wherein said 
first receptor i an antibody from a first species and 
said receptor to\said first receptor is an antibody from 
a second species directed at said first species. 

51. A method for screening a plurality of polymers 
for biological activity comprising exposing a receptor to 
a substrate having kaid plurality of said polymers on a 
surface thereof, each of said polymers occupying an area 
of less than about l\cm 2 . 

52. A method ftor screening as recited in claim 48 
wherein said area is Aess /than about 0.1 cm 2 . 

53. A method as \r4cUted in claim 48 wherein said 



area is less than aboutA lO^mO^-pm . 

54 . A method >a^dscited in claim 48 wherein said 
area is less than ab^ut V00 i^qf. 

55. Apparatus for preparation of a plurality of 

polymers comprising: 

a) a substrate wVth a surface, said surface 
comprising a reactive portion, said reactive portion 
activated upon exposure to energy source so as to 
react with a monomer; and 

b) means for selectively protecting and 
exposing portions of said surface from said energy 
source . 

56. Apparatus as recited\in claim 55 wherein said 
reactive portion further comprises a protective group, 
said protective group of the foj 
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where R, is alkoxyl alkyl, halo, aryl, alkenyl, or 
hydrogen; R 2 is allioxy, alkyl, halo, aryl, nitro, or 
hydrogen; R 3 is alkW, alkyl, halo, nitro, aryl, or 
hydrogen; R 4 is alk<3jxy, alkyl, hydrogen, aryl, halo, or 

1, alkynyl, cyano, alkoxy, hydrogen, 
halo, aryl, or alkenyl . 
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57. 



Apparatus W recited in claim 55 wherein said 



reactive portion furtfc&r comprises linker molecules. 



/ 

58. Apparatus 
linker molecules ar 
of ethylene glycol 
acids, and combinations 



recited in claim 57 wherein said 

from the group consisting 
uers, diamines, diacids, amino 
thereof . 
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59. Apparatus as tecited in claim 55 wherein said 
means for selectively protecting further comprises a 
mask. 

60. Apparatus as retited in claim 55 wherein said 
means for selectively protecting further comprises a 
light valve. 
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61. Apparatus as recited in claim 55 wherein said 
energy source is a light soufcce. 
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62. Apparatus as recitfed in claim 55 wherein said 
reactive portion further comprises a composition selected 
from the group consisting of nktroveratryloxy carbonyl, 
nitrobenzyloxy carbonyl, dimetLl-dimethoxybenzyloxy 
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carbonyl, **romo-7-nitroindolinyl, hydroxy- 2 -methyl 
cinnamoyl, ^nd 2-oxymethylene anthraquinone . 

63. Apparatus for preparation of a substrate 
having a plurW of amino acid sequences thereon, said 
apparatus comprising: 

a) a\ substrate with a surface; 

b) aVotective group on said surface, said 
protective group\ removable upon exposure to an energy 
source, said energy source selected from the group 
consisting of li g U, electron beams, and x-ray radiation; 

c) meank for directing said energy source at 
selected locations U sarid surface; and 

d) means \fo#/exposing amino acids to 
said surface for binW g to said surface. 



64 . Apparatus^ 
substrate with a suj 
least two predefinl 
containing differ/nt mor 
predefined regior 
about o.i cm 2 . 



?d ret 



is each 



screening polymers comprising a 

said surface comprising at 
Sons, said predefined regions 

per sequences thereon, said 
occupying an area of less than 



25 



30 



35 



65. Apparatus as reWted in claim 64 wherein said 
area is less than about O.oV cm 2 . 

66. Apparatus as recAed in claim 64 wherein said 
area is less than loooo nm 2 . 

67. Apparatus as racitA in claim 64 wherein said 
area is less than about loo m 2 , 

68. Apparatus as recited \n claims 64, 65, 66, or 
6.7 wherein said monomer sequences^ are substantially pure 
within said predefined regions. 
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69. Afc substrate for screening for biological 
activity, said substrate comprising 10 3 or more different 
ligands on a Wurface thereof in predefined regions. 

70. A substrate as recited in claim 69 wherein 
said substrate Comprises 10 4 or more different ligands in 
predefined regions. 

71. A substrate as recited in claim 69 wherein 
said substrate comprises io 5 or more different ligands in 
predefined regions. 

72. A substrate as recited in claim 69 wherein 
said substrate comprises io 6 or more different ligands in 
predefined regions. 



73. A substrate as recited in claims 69, 70, 71, 
or 72 wherein the ligiM are peptides. 

74. a substrates recited in claim 64 wherein 
said ligands are subs/a\i^ially pure within said 
predefined regions. L 



75. Apparatus for Screening for biological 
activity comprising: \ 

a) a substrate ^comprising a plurality of poly- 
mer sequences, said polymeir sequences attached to a 
surface of said substrate aV known locations on said 
substrate, each of said sequences occupying an area of 
less than about 0.1 cm 2 ; \ 

b) means for exposing said substrate to a 
receptor, said receptor markek with a fluorescent marker, 
said receptor binding with at \l east one of said 
sequences; and \ 

c) means for detecting a location of said 
fluorescent marker on said substrate. 
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76. Apparatus for forming a plurality of polymer 
sequences comprising: 

a substrate, said substrate having at least 
a first surface and a second surface, said second surface 
comprising a p^iotoremovable protective material, said 
substrate substantially transparent to at least light of 
a first wavelength; 

b) a\reactor body, said reactor body having a 
mounting surface\ with a reaction fluid cavity therein, 
said second surface maintained in a sealed relationship 
with said mounting surface; and 

c) a light source for producing light of at 
least said first wavelength and directed at a surface of 
said substrate. \ 

77. ApparatusUk recited in claim 76 wherein said 
light source is dire<ke^at__said first surface. 

78. Apparatus aW Vecited in claim 76 further 
comprising a mask,/ saiA m\sk placed between said light 
source and said fjfrst sWface, said mask having first 
regions substantially transparent to said first 
wavelength of light and second regions substantially 
opaque to said first waveVength of light. 

79. Apparatus as reWted in claim 76 wherein said 
cavity comprises a fluid iiket and a fluid outlet, said 
fluid inlet connected to a pump for flowing reaction 
fluids through said cavity. 

80. Apparatus as recitid in claim 76 wherein said 
cavity further comprises a plurality of raised sections. 



81. Apparatus as recited\ in claim 78 wherein said 
mask further comprises a glass plate. 
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82 • Apparatus as 
°Paque re gi L Slon 93 reci ted in claim 

1 fflaSk c °»Prise chrome. " Said 

5 ^ast a 3 p o r X r oTs S a L S in Cia *» wherein 

~ — - Pris h ;r n at 

Photoremovable m-«- protec tive group, sairi 

*-« -.j e \P r °tective «>.«. ' aid second 

fc o light of a s L con . iVe grou P activatable UBn 

r COnd wa velengt h . P ° n e *P°sure 

^ **** apparatus 

"-Prising first land J reClUd in clal » '6 furth. 

" rSt and i.s.ets. lnin9 3 between said 

85 • Apparatus a<! . 
substrate has . dais 76 

"^tafss of l6as than i TO _ Where « said 

8S - Apparatus 4 i 

— - ■ »>fej-„r:.r „»•-• - 

87 • A PParatus7al 1 , 

88 • Apparatus as L-^ 
— * i= in direct co„t a J in cla *» 7. „„er el „ . 

89> Apparatus as .JL.,. 

ltt Saia strata. 1 a " pla «" in direct contact 

90 • Apparatus as I 
uprising a llgula ^ H *» ««, 76 further 

— Ung ensure ~ fc^ f 

\ said substrate. 
91 • Apparatus as ~> ^ 1 
uprising a f lber opt" ' V" ° lal » '« further 
S ° UrCe - — su.st'rate. ^ 1 ^ b — -id atnt 



78 



92. Apparatus as recited in claim 76 further 
comprising a molecular microcrystal between said light 
source and said substrate. 

93. Apparatus as recited in claim 76 wherein said 
cavity comprises light absorptive materials. 

94. Apparatus as recited in claim 93 wherein 
said light absorptive material is N,N-diethylamino 
2 , 4 -dinitrobenzene . 



95. Apparatus as recited in claim 76 wherein said 
cavity is filled with a carrier solution. 

\ 

96. Apparatuses recited in claim 95 wherein said 
carrier material comprises a material selected from the 
group of l-hydroxybenzgtriazole, dimethyl formamide, 
diisopropylethylamineVand henzotriazolyl-n-oxy- 

tr is ( d imethy 1 amino ) phosrahpr iumhexa f luor ophosphat e . 




97. Apparatus as \recited in claim 76 wherein said 
substrate is a fiber optic faceplate. 

98. Apparatus for detection of fluorescent marked 
regions on a substrate comprising: 

a) a light source for directing light at a 
surface of said substrate; \ 

b) a means for detecting light fluoresced from 
said surface in response to said light source; 

c) means for translating said substrate from a 
first position to a second position; and 

d) means for storing fluoresced light 
intensity as a function of location on said substrate, 
said means for storing connected to said means for 
translating and said means for detecting. 
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99. Apparatus as recited in claim 98 further 
comprising video display means for displaying light 
intensity as a function of location on said substrate. 

5 100. Apparatuk as recited in claim 98 wherein said 

means for detecting \comprises a photomultiplier tube and 
a photon counter. 

101. Apparatus as recited in claim 99 wherein said 
10 means for directing ligWt further comprises a dichroic 
mirror, said mirror reflecting light at a wavelength of 
said light source and nM^ing said fluoresced light. 
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102. Apparatus fcs recited in claim 100 wherein said 
light source is a laser light source. 



103. Apparatus as reWted in claim 101 wherein said 
means for storing is a programmed digital computer. 

20 104 • Apparatus as recited in claim 102 further 

comprising a microscope, said light source directed at 
said substrate through said microscope, said means for 
detecting receiving light frota said microscope. 
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